METHODS.
Chemical synthesis was based on alkylation of 2,6-dichloropurine. Newly developed compounds were tested for cdk2/cyclin E inhibitory activity to determine the basic relationships between their interaction energy of docked complex and the inhibitory activity (1). Antiproliferative, cytotoxic and pro-differentiating capacity of olomoucine and its structural derivatives on the range of human and animal cell lines. We have been using the following cell lines: HELA (human cervical carcinoma), MCF7 (human breast adenocarcinoma), NIH 3T3 (mouse fibroblasts), HOS (human osteogenic sarcoma), HL 60 (human promyelocytic leukemia), G 361 (human malignant melanoma), K562 (human erythroleukaemia), CEM (human lymphoblastoid leukaemia). Tested drugs were added to the cell cultures in six different concentrations and kept at 37 o C and 5% CO 2 for three days. After that, viability of cells in cultures was examined by calcein assay. The concentration killing 50% of tumour cells will be calculated.
RESULTS.
Rigid and flexible docking techniques were used for binding modes analysis and design of new inhibitors. X-ray structures of three (ATP, olomoucine, roscovitine) cdk2 complexes were available at the beginning of the study and were used to optimize docking parameters. Then the new potential inhibitors were docked into the cdk2 enzyme, the enzyme/inhibitor interaction energies were calculated and tested against cdk1 and cdk2 assayed activities. A significant rank correlation between the activity and the rigid docking interaction energy has been found. This data led to further development of potent inhibitors like olomoucine II, with strong cdk1 and cdk2 inhibitory activity and strong cytotoxicity for different tumor cell lines (Tab. 1). DISCUSSION. It implies that (i) the rigid docking can be used as a tool for qualitative prediction of activity and (ii) values obtained by the rigid docking technique into cdk2 active site can also be used for the prediction of cdk1 activity. While the resulting geometries obtained by the rigid docking are in a good agreement with the X-ray data, the flexible docking not always produced the same inhibitor conformation as found in the crystal.
